Materials and Methods

CRISPR-edited mouse
All animal studies were approved by the Institutional Animal Care and Use Committee of Tsinghua University (Protocol: 17-ZT-1). All C57BL/6J mice were purchased from Vital River Laboratory Animal Technology (Beijing, China). Zkscan1 +/-mice were constructed as previous described 1 with the following modifications: (1) sgRNA sequences were designed online (http://zifit.partners.org/ZiFiT/CSquare9Nuclease.aspx) and target specificity of sgRNA in mice was screened by Ensembl Blast; (2) Cas9 mRNA were in vitro transcribed using mMESSAGE mMACHINE SP6 Kit (Ambion, USA) from pSP6-2sNLS-spCas9 plasmid 2 linearized by XbaI (New England BioLabs, USA), and poly (A) tailing of Cas9 mRNA was conducted with E. coli Poly(A)
Polymerase (New England BioLabs, USA) to increase Cas9 mRNA stability; (3) sgRNAs were in vitro transcribed by pT7-gRNA expression plasmid 2 using MAXIscript T7 Transcription Kit (Ambion, USA) and purified by mirVana miRNA Isolation Kit (Ambion, USA); (4) 200 zygotes obtained by mating males with superovulated C57BL/6J females were cytoplasmic injected with a mixture of purified Cas9 mRNA (80 ng/μl) and sgRNAs (40 ng/μl), and the injected zygotes were transferred into pseudo-pregnant C57BL/6J female mice, where the offsprings were obtained;
Effective gene knockout in offspring was determined by PCR on genomic DNA extracted from animal tail. The Zkscan1 partial gene knockout was confirmed by whole genome sequencing.
Genomic DNA extraction, library preparation, and whole genome sequencing Three C57BL/6J mice from the same production colony were used as controls (B6-1: 6-month-old C57BL/6J control mouse; B6-2 and B6-3: 1-month-old C57BL/6J control mice; CRISPR-edited: 8- Illumina HiSeq X10 sequencer using 2×150 bp cycles to an average depth of 25×.
SNV and indel calling
The Illumina reads were aligned to Mouse Genome Assembly GRCm38 by Bowtie2 (filter bam with MAPQ≥30, and AS>-10). To ensure unique mapping, we filtered the bam file by removing all lines with the XS (alternative mapping score) tag. We retained only positions with sequencing depth ≥10× in all experimental mice. SNVs and indels were called by GATK (GenomeAnalysisTK-3.5) and Pindel (pindel-0.2.0), respectively. SNVs were filtered with dbSNP142. SNVs and indels within or adjacent to a homopolymer stretch ≥5 bp were excluded from downstream analyses. Heterozygosity analysis was performed using an alternative allele frequency cutoff between 30-70% and depth ≥5×; homozygosity analysis was performed using an alternative allele frequency cutoff >70%.
Prediction of off-target sites
The potential off-target sites were predicted using the CRISPR Design tool (http://crispr.mit.edu/) 3 , with genome coordinates converted from mm9 to mm10 online (http://genome.ucsc.edu/cgibin/hgLiftOver). Figure S1 . Venn diagrams displaying the number of SNVs (a) and indels (b) at which the B6-2 and CRISPR-edited mice have different (Fig. 1b) or same genotypes ( Figure S2 ). from an NGG sequence (on both strands). 
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